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Background: To ascertain the prevalence of malocclusion and orthodontic treatment need in

schoolchildren dependent on armed forces personnel. To review the overall oral health

using DMFT index and to evaluate any relation between increased DMFT index to existing

orthodontic problems.

Method: Five schools were randomly selected among Army/KV/AF schools and a random

sample of 1200 children aged 10e15 years old attending these schools dependant on armed

forces personnel were selected. A survey form was filled up after the examination of

children by the principal worker and need for orthodontic treatment was assessed using

index for orthodontic treatment need (IOTN) and overall oral health status by DMFT index

and totaled. Frontal intra oral photograph in centric occlusion were taken. Dental Health

Component (DHC) of IOTN for all the patients was marked by one set of orthodontists. The

most severe occlusal trait was identified by the examiner for any particular patient and the

patient was then categorized according to this most severe trait. AC of the IOTN was

assessed by second orthodontist, individual and a layperson.

Results: It was observed that prevalence of malocclusion in the sample was 53.7%. 32.8%

(239 males & 154 females) of samples are in need of orthodontic treatment. 55.1% of

samples shown no caries risk, 38.1% hadmoderate caries risk and 6.8% had high caries risk.

Conclusion: Significant percentage of the samples are in need for orthodontic treatment.

There is significant relation between higher DMFT index and orthodontic treatment need.

It was found that IOTN is a reliable and user-friendly index, which can be used for or-

thodontic surveys.
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Introduction

The goal of orthodontic treatment is to attain optimal occlu-

sion within the framework of function, stability and esthetics.

The oral-facial region is usually an area of significant

concern for the individual because it draws the most atten-

tion from other people in interpersonal interactions and is the

primary source of vocal, physical, and emotional communi-

cation. As a result, patients who seek orthodontic treatment

are concerned with improving their appearance and social

acceptance, often more than they are with improving their

oral function or health. Enhancing these aspects of quality of

life is an important motive for undergoing orthodontic

treatment. Regardless of age, patients and their parents or

caregivers expectations about improvements in oral function,

esthetics, social acceptance, and body image are important

for both general dentists and orthodontists to consider when

advising patients about these procedures and during the

treatment process.1

Orthodontic anomalies have been associated with psy-

chosocial distress2,3 poor periodontal condition4 and impaired

masticatory function5 and so should be regarded as a health

problem.While there is evidence that certain features such as

traumatic deep overbite, unprotected incisors and impacted

teeth may adversely affect the longevity of the dentition, the

relationship of dental irregularity to periodontal disease,

caries and mandibular dysfunction is less certain.6

Clinicians, patients and their families may have differing

views of what should be treated and what should be accepted

as a modest and harmless variation. There is also likely to be

variation among groups of clinicians and also between pri-

mary care referring practitioners and specialist orthodontists.

A variety of social, economic, and cultural factors (esthetic

judgment, income, and availability of providers) may influ-

ence personal perception of the need for orthodontic

treatment.7

Although data on orthodontic awareness and treatment

needs are very scanty, malocclusion is undoubtedly a public

health concern in young populations. There are few studies to

estimate the proportion of the population that requires or-

thodontic treatment in India. The schoolchildren dependent

on armed forces personnel within the age group of 10e15

years of age forms the base of orthodontic treatment load in

armed forces dental health setup. But no data is available on

the prevalence of malocclusion and orthodontic treatment

need in schoolchildren dependent on armed forces personnel.

This study proposes to bring out the prevalence of malocclu-

sion, the orthodontic treatment need and overall data

regarding oral health in school going children.

This study was an effort to find out the prevalence of

malocclusion and orthodontic treatment need scientifically

using Index for Orthodontic Treatment Need (IOTN),8 a time

tested index which is used internationally. As orthodontic

care setup versus demand is not matching in armed forces

dental care system, leads to long waiting periods to get the

orthodontic treatment done. Frequent transfers of orthodon-

tists and the armed forces personnel also add to the woes in

this matter. This study shall help to formulate policies for the
future in the training and placement of orthodontist for

maximizing the benefits to the dependent clientele.

Aim of the present studywas to ascertain the prevalence of

malocclusion and orthodontic treatment need in school-

children dependent on armed forces personnel. The objective

of the present study were

(i) To estimate the prevalence of malocclusion

(ii) To ascertain the orthodontic treatment need using Index

for Orthodontic Treatment Need (IOTN)

(iii) To review the overall oral health using DMFT index

(iv) To evaluate any relation between increased DMFT index

to existing orthodontic problems.
Material and methods

The study was conducted from Sep 2010 to Jan 2011. Five

schools were randomly selected among all Army/KV/AF

schools in Pune city and a random sample of 1200 children

aged 10e15 years old attending these schools dependant on

armed forces personnel were selected. Approval of ethical

committee at Military Hospital was accorded for the project.

School authorities and parents of sampled children were

notified about purposes of the study.

The inclusion criteria employed for selection of samples

were

(i) Age group of 10e15 years

(ii) Dependents of armed forces personnel

(iii) No major local/systemic problems or trauma which af-

fects the growth and development of facial structures or

body

(iv) No orthodontic or interceptive treatment carried out.

Any child not fulfilling the stated criteria was excluded

from the study. The sampling frame comprised of approxi-

mate 2000 schoolchildren fulfilling the above criteria. Taking

the prevalence of malocclusion as 50% (with alpha ¼ 5% and

chance error ¼ 6%). The sample size worked out to be 235, i.e.

say 240 in each school. Thus 240 children from each school

were selected for the study giving a total sample size of 1200.

The examinations were conducted at schools, by one set of

orthodontists with the subject seated on a chair with

adequate natural light and a total number of 20e25 children

were examined per day. No radiographs were taken. Basic

infection control procedures in Hand Hygiene and personal

protective equipment (PPE) were adopted.9 The instruments

and supplies were used were PMT sets, Cheek retractors,

Enamel bowls, Kidney trays, Disposable mouth masks,

Disposable gloves and Towels. PMT sets were used maximum

twice and then discarded. Alcohol based antiseptic solution

(3 M Hand Rub) was used for hand hygiene after washing with

soap and water. After each days survey, all the reused in-

struments were chemically sterilized/autoclaved. Chemical

sterilization was done with UniloneSD (Cetrimide BP-15% w/

v, Chlorhexidine Gluconate Soln-7.5% v/v, Isopropyl alcohol-

8% v/v).
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Fig. 1 e Grades of DHC.
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All survey forms was filled up after the examination of

children by one orthodontist and need for orthodontic treat-

ment is assessed using IOTN and overall oral health status by

DMFT index and totaled.10 Other details like Angles Molar

Classification,11 soft tissue condition, oral habits were recor-

ded. To assess the attitude towards orthodontic treatment,

awareness & motivation of patients were recorded. Questions

like “Do you know about braces”, “where have you seen fixed type of

braces”, “Have you seen braces among friends or in TV/Magazines/

advertisements” were asked. Motivation was assessed by

questions like “If you have to wear braces to correct your dental

problem, will you agree for that”. Frontal intra oral photograph in

centric occlusion were taken after applying cheek retractor

with high-resolution digital camera. Immediately after the

survey, health talk was given in Hindi/English and visual aids

were also used in motivating children.

The DHC of the IOTNwas graded in five categories for each

patient. Patients were examined for Missing teeth, Overjet,

Crossbites, Displacement of contact points and Overbites. The

most severe occlusal trait was identified by the examiner for

any particular patient and the patient was then categorized

according to this most severe trait, with a score ranging

therefore from 1 to 5. AC of the IOTN was assessed by second

orthodontist, individual and a layperson. The soft copy of the

photograph taken in digital camera were shown to individual

at the time of examination and told to grade it, comparing the

standard chart. A layperson, not associated with health pro-

fession was selected and told to compare the photographs

with standard chart. To reduce the intra examiner bias, sec-

ond orthodontist assessed the Esthetic Component of all the

samples. The average of the three findings was taken as

overall grade.

The data was transferred from pre-coded survey proforma

to a computer. A master file was created for the purpose of

data analysis. Statistical averages i.e. mean, standard devia-

tion were employed to represent the different measurements.

The inferential statistics assessing association amongst

various variables were carried out using SPSS version 14.

Appropriate statistical tests of significance were used wher-

ever indicated. Prevalence of malocclusion was assessed by

determining the percentage of children affected.
Table 1 e Dental health component grades.

DHC grade Need for
treatment

Male Female Total %

Grade 1 & 2 No treatment 464 325 789 65.8%

Grade 3 Borderline 107 80 187 15.6%

Grade 4 & 5 Definite treatment 134 90 224 18.6%

Chi-square ¼ 8.767, p ¼ 0.067.
Results

Out of 1200, 705 (58.8%) were males and 495 (41.2%) were

females with mean age of 12.70. 15.6% of the sample were

dependents of Officers and 84.4% were the dependents of

JCOs/ORs 36.6% had mixed dentition and 63.4% had perma-

nent dentition. On analysis of oral hygiene, 38.8% had poor

oral hygiene, 45.8% had fair oral hygiene and 15.4% had good

oral hygiene. 75.2% showed Class I molar relation, 23%

showed Class II molar relation and 1.8% showed Class III

molar relation. 5.5% of the samples showed soft tissue ab-

normalities. On assessing awareness level, 78.8% were aware

of orthodontic treatment and 21.2% were unaware about

orthodontic treatment procedures. 7.2% of samples were

motivated for orthodontic treatment, 51.3 were average on

motivation and 41.5% had negative attitude about ortho-

dontic treatment.
On analyzing DHC component of IOTN, 46.3%were Grade 1,

19.4% were Grade 2, 15.6% were Grade 3, 12.4% were Grade 4

and 6.2%were Grade 5 (Fig. 1). On excluding the Grade 1, it was

observed that 53.7% samples had significant amount of devi-

ation from the normal occlusion. On further analysis, it

was found that 65.8% did not required treatment, 15.6% were

borderline cases and 18.6% required definite treatment

(Table 1). On analyzing five traits of DHC of IOTN, it was found

that 9.5% of the sample showedmissing teeth and 13.2% of the

cases required orthodontic treatment. 25.1% showed increase

in overjet than normal and 11.9% of the sample required

treatment for correction of overjet. Crossbite tendencies were

seen in 24.2% and 13.2% needed orthodontic treatment to

correct crossbite. Displacement of the contact points was the

largest variation seen from the normal occlusion among the

all features. 49% of overall sample showed displacement of

contact point and 29% required orthodontic treatment to

correct it. 27.7% of the sample showed increase in overbite and

15.8% needed to correct this variation (Fig. 2). On analyzing AC

of IOTN, 73.6% were grade 1e4 (No treatment required), 16.9%

were graded 5e7 (Borderline) and 9.5% were graded 8e10

(Definite treatment) (Table 2). Thus combining DHC and AC of

IOTN, it was concluded that 67.2% (466males & 341 females) of

sample not required orthodontic treatment and 32.8% (239

males & 154 females) of sample required orthodontic treat-

ment (Fig. 3).

On analyzing DMFT index, 55.1% of the sample showed no

caries risk 38.1% showed moderate caries risk and 6.8%

showed high caries risk. On comparing DMFT and need for

orthodontic treatment it was found that moderate and high

caries risk cases had significant increased requirement of or-

thodontic treatment (Table 3).

http://dx.doi.org/10.1016/j.mjafi.2012.02.003
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Fig. 2 e Malocclusion percentage in DHC. Fig. 3 e Need for orthodontic treatment.
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Discussion

The development of a uniform method of epidemiological

assessment and grading of malocclusion has been of interest

for several decades. An orthodontic index is a numerical scale

that is derived by scoring specific features of amalocclusion to

objectively assess some parameters such as how far a

malocclusion varies from an ideal occlusion.12 Occlusal

indices are useful for research, audit, practice management,

and quality assurance in orthodontics.13 Over the years

different occlusal indices have been employed to assess

different facets of orthodontic service. However, not many of

these indices have enjoyed international acceptance. In this

study assessment of prevalence of malocclusion and ortho-

dontic treatment need using IOTN, in schoolchildren depen-

dent on armed forces personnel was carried out.

For any health setup which provides orthodontic care to

dependents, data regarding the prevalence of malocclusion

and need for orthodontic treatment is required. As the general

awareness about esthetics is on high, demand for orthodontic

treatment is on rise among the children dependent on armed

forces personnel. The schoolchildren dependent on armed

forces personnel within the age group of 10e15 years of age

forms the base of orthodontic treatment load in armed forces

dental health setup. But no data is available on the prevalence

of malocclusion and orthodontic treatment need in school-

children dependent on armed forces personnel. One of the

major hindrances to get uniform data related to prevalence of

malocclusion in India is because of its variable ethnic groups.

The prevalence of malocclusion among Indian children has

been reported to be as low as 19.6% in Madras and high as 90%

in Delhi (Table 4). As children of armed forces personnel
Table 2 e Esthetic component grades.

AC grade Need for treatment Male Female Total %

Grade 1e4 No treatment 514 369 883 73.6%

Grade 5e7 Borderline 123 80 203 16.9%

Grade 8e10 Definite treatment 68 46 114 9.5%

Chi-square ¼ 0.428, p ¼ 0.807.
consists of mixed population, no study done for a particular

ethnic group can be attributed to them. IOTN developed by

Brook & Shaw8 is widely used internationally as a method of

objectively measuring the prevalence of malocclusion and

treatment need in public dental health setup.14e17

Dental health component are marked according to the

grades given after clinical examination. The DHC has five

categories classifying progressively increasing severity of

malocclusions and indicating the relative need of orthodontic

treatment (Grade 1: no treatment required, Grade 2: little need,

Grade 3: borderline need, Grade 4: treatment required,

Grade 5: great need of treatment). Within each category the

different malocclusions are included (Missing teeth, Overjet,

Crossbites, Displacement of contact points, Overbites, etc.)

according to their severity. The most severe occlusal trait is

identified by the examiner for any particular patient and the

patient is then categorized according to this most severe trait,

with a score ranging therefore from 1 to 5. In AC is assessed by

comparing photographs for each samplewith intra oral charts

given by esthetic component in IOTN.

Malocclusion has a negative impact on the oral health

related quality of life of adolescents. Children aged between 11

and 14 years old with malocclusion demonstrate significantly

more “impacts” i.e. worse quality of life, compared with a

minimal malocclusion group based on the IOTN.18 Adoles-

cents who complete orthodontic treatment report fewer oral

health impacts on their daily life activities than thosewho had

never had treatment. Groups of children who need ortho-

dontic treatment exhibit significantly higher impacts on their

emotional and social well-being.19
Table 3 e DMFT index and orthodontic treatment need
comparison.

DMFT Index Need for orthodontic treatment Total

No Yes

No caries risk 498 163 661

Moderate caries risk 269 189 458

High caries risk 40 41 81

Chi-square ¼ 46.46, p ¼ 0.00.

http://dx.doi.org/10.1016/j.mjafi.2012.02.003
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Table 4 e Various studies in India for assessment of
prevalence of malocclusion.

Study by Year Sample
age

Region Prevalence
%

Shourie 1942 13e16 Punjab 50

Shaikh 1960 6e13 Bombay 68

Miglani 1963 15e25 Madras 19.6

Shaik & Desai 1966 07e21 Bombay 72.9

Sidhu 1968 6e30 Delhi 90

Jacob 1969 12e15 Trivandrum 44.97

Prasad & Savadi 1971 5e15 Bangalore 85.7

Arya 1976 5e28 Nagpur 96.5

Nagraja Rao 1980 5e15 Udupi 28.8

Gardiner J H 1989 10e12 South Canara 42

Jalili 1989 6e14 Mandu

district

14.4

Kharbanda 1991 5e13 Delhi 10e18

Dhar 2007 8e14 Udaipur 30e40

Shivkumar 2009 12e15 Davangere 20
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Several studies have been published to describe the preva-

lence and types of malocclusions in different populations.

Comparisonsof thesefindingsmustbedonecautiously, because

differentmethodsand indiceswereused invarying age and race

of populations. On comparing distribution of rating for IOTN in

school population to several studies like Brook & Shaw,8 Nesli-

han & Ertugay20 and Hosseinzadeh et al21 showed higher prev-

alence and high percentage of samples required need for

orthodontic treatment than this study. The results of this study

can be compared with the studies of Souames et al,22 N’agom

et al,23 Dhar et al24 and Burden and Holmes.25 In present study

higherDMFTsignificantly predictedorthodontic treatmentneed

according to IOTN. Correlation between DMFT and orthodontic

treatment need showed similar as in the study by Nobile et al.26

Comparing various studies of prevalence of malocclusion

in India (Table 4), it was found that it is in not agreement with

many studies which showed a rage of 14.4e96.5%. Most of the

studies done were not used any internationally acceptable

indices for the purpose of the study. The prevalence of 53.7%

malocclusion is a significant deviation from the normal oc-

clusion and 32.8% of the population requires orthodontic

treatment. It was found that IOTN is a reliable and user-

friendly index, which can be used for orthodontic surveys.

Analyzing DMFT index, there was significant relation between

higher DMFT index and orthodontic treatment need.
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J.J. Morrison, J.D. Ross, J.J. Dubose, J.O. Jansen, M.J. Midwinter,

T.E. Rasmussen, Association of cryoprecipitate and tranexa-

mic acid with improved survival following wartime injury:

findings from the MATTERs II Study. JAMA Surg 148 (2013)

218e225.

Retrospective observational study was carried out at a Role 3

Combat Surgical Hospital in southern Afghanistan to quantify

the impact of fibrinogen-containing cryoprecipitate in addi-

tion to the antifibrinolytic tranexamic acid on survival in

combat injured patients. The study compared the mortality of

4 groups: tranexamic acid only, cryoprecipitate only, tra-

nexamic acid and cryoprecipitate, and neither tranexamic

acid nor cryoprecipitate. To balance comparisons, propensity

scores were developed and added as covariates to logistic

regression models predicting mortality. A total of 1332 pa-

tients were identified from prospectively collected U.K. and

U.S. trauma registries who required 1 U or more of packed red

blood cells and composed the following groups: tranexamic

acid (n ¼ 148), cryoprecipitate (n ¼ 168), tranexamic acid/cry-

oprecipitate (n ¼ 258), and no tranexamic acid/cryoprecipitate

(n ¼ 758). Injury Severity Scores were highest in the cry-

oprecipitate (mean [SD], 28.3 [15.7]) and tranexamic acid/cry-

oprecipitate (mean [SD], 26 [14.9]) groups compared with the

tranexamic acid (mean [SD], 23.0 [19.2]) and no tranexamic

acid/cryoprecipitate (mean [SD], 21.2 [18.5]) (P < 0.001) groups.

Despite greater Injury Severity Scores and packed red blood
cell requirements, In-hospital mortality was lowest in the

tranexamic acid/cryoprecipitate (11.6%) and tranexamic acid

(18.2%) groups compared with the cryoprecipitate (21.4%) and

no tranexamic acid/cryoprecipitate (23.6%) groups. Tranexa-

mic acid and cryoprecipitate were independently associated

with a similarly reduced mortality (odds ratio, 0.61; 95% CI,

0.42e0.89; P ¼ 0.01 and odds ratio, 0.61; 95% CI, 0.40e0.94;

P ¼ 0.02, respectively). The combined tranexamic acid and

cryoprecipitate effect vs. neither in a synergy model had an

odds ratio of 0.34 (95% CI, 0.20e0.58; P < 0.001), reflecting

nonsignificant interaction (P ¼ 0.21). The authors from Na-

tional Institute of Health Research, New Queen Elizabeth

Hospital, concluded that the cryoprecipitate may indepen-

dently add to the survival benefit of tranexamic acid in the

seriously injured requiring transfusion. They also suggested

that an additional study is necessary to define the role of

fibrinogen in resuscitation from hemorrhagic shock.
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